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[57] ABSTRACT

An electrical connector incorporates a ground strap
conductor that more efficiently grounds the shield of a
multi-conductor shielded cable. The ground strap con-
ductor at one end includes a spring contact portion

which is indistinguishable structurally and functionally
from the spring contact portions of the normal conduc-

tors of the connector. The other end of the ground strap
conductor i1s of greatly increased surface area in order
to provide a wide, short path to ground for the high
frequency EMI and high voltage spikes. Several differ-
ent embodiments for terminating the ground strap are
disclosed, and the invention is particularly designed,
although not limited to, use with telephone-type modu-
lar jacks and modular shielded cables terminated in
telephone-type modular plugs. |

26 Claims, 10 Drawing Figures
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1
ELECTRICAL CONNECTOR WITH INTEGRAL
GROUND STRAP FOR SHIELDED CABLE

This application 1s a continuation of application Ser.
No. 841,042, filed Mar. 17, 1986, which is a continuation
of application Ser. No. 761,667, filed Aug. 1, 1985, now
abandoned, which is a continuation of application Ser.
No. 597,279, filed 4/6/84, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates. to electrical connectors that
terminate shielded cable, and more particularly is di-
rected towards means incorporated in an electrical con-
nector receptacle for grounding the shield of the cable.

2. Description of the Related Art

Electrical cables that incorporate one or more
shielded conductors are well known. Shielded cable is
used, for example, when it is desired to shield a low
level, information-bearing electrical signal from spuri-
ous external electrical interference. A shield is normally
provided by surrounding the information-carrying con-
ductor with a conductive or semiconductive material
that i1s connected in some manner to a source of ground
potential.

Modular plugs and modular jacks are now widely
used as general interconnect devices for a variety of
types of electrical equipment. As utilized herein, the
terms “modular jack” and “modular plug” connote the
miniature, quick-connect-and-disconnect jacks and
plugs developed by Western Electric Company and
Bell Telephone Laboratories originally for use with
telephone equipment (see, for example, U.S. Pat. Nos.
3,699,498; 3,850,497; and 3,860,316). The combination
of a multi-conductor cable terminated by one or more
- modular plugs 1s commonly referred to as a cordset.

- A modular jack generally includes a plurality of sub-
stantially identical, side-by-side conductors each  of
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which include a spring contact portion that extends into 40

a forwardly positioned plug-receiving cavity. The
spring contact portions of the conductors make electri-
cal contact with the upper surface of the substantially
planar contact terminals of the modular plug. The
plug’s contact terminals characteristically include insu-
lation-piercing tangs at their lower edges for terminat-
ing the individual wires of the multi-conductor cable.
The conductors of the modular jack generally com-
prise metal contacts that are stamped and formed from
a thin piece of sheet metal. The width of each individual
contact, which is substantially flat, may typically be

about 0.0175 inch. When such a jack is utilized to di-
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rectly couple a modular plug or cordset to a printed |

circuit board, as described, for example, in U.S. patent
application Ser. No. 527,852 and in U.S. Pat. No.
4,210,376, the width of the flat metal contact is substan-
- tially constant along its length (from the spring contact
portion at the plug-receiving end to the solder post
portion that goes through holes formed in the printed
circuit board for subsequent wave-soldering). Alter-
nately, the spring contact portion may be crimped to an

insulated wire terminated by a spade lug as set forth in
U.S. Pat. No. 3,850,497.
One problem with prior art shielded cables is that,

due to bulky metallic shields, they were generally too

large to fit within the very limited cable-receiving cav-
ity of a normal modular plug. In U.S. Pat. No.
4,424,403, however, a shielded multi-conductor cable is
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described which is particularly designed to enable ter-
mination of the cable in a miniature, telephone-type
modular plug. In this patent, the shielded cable includes
one or more shielded conductors which are formed by
bonding an extremely thin layer of conductive material
to the outer surface of an insulated wire. By maintaining
an extremely thin layer of conductive material (e.g.,
0.0003-0.0004 inch), the shielded conductors can fit and
are capable of being terminated 1n a normal modular
plug, resuiting in a shielded cordset.

Of course, a shielded cordset requires external con-
nection through one of the contact terminals of the
modular plug to a source of ground potential. In the
past, this was provided, for example, by grounding the.
solder post end of one of the plurality of conductors of
the mating modular jack. The selected conductor posi-
tionally corresponded to the location of the required
ground in the cordset. |

This technique for grounding shielded cordsets suf-
fers from several deficiencies. One deficiency arises
when an EMI (electromagnetic interference) signal of
high frequency is present on the shield and needs to be
conducted to ground. The narrow contacts and long
travel path for such high frequency signals tend to set
up undesirable reflections that cause the shield to act as
an antenna or radiator. This condition has created a
need to find a more effective and efficient way of
grounding such high frequency EMI signals.

Another problem arises with electrostatic voltage
(ESV). Typically, a high frequency, high current spike
1s followed by a high voltage, low current spike. The
narrow, low-capacity ground path for such spikes in-
creases the possibility of their arcing into adjacent sig-
nal conductors in looking for ground. Since such adja-
cent conductors are normally connected to sensitive
low voltage circuitry, such arcing can severely damage
such cu'cultry and must be prevented.

It is towards overcoming these and other problems
that the present invention is advanced. |

SUMMARY OF THE INVENTION

The foregoing and other objects are achieved in ac-
cordance with one aspect of the present invention
through the provision of an electrical jack which com-
prises an insulating housing having a front end, a rear
end and conductor-receiving means, a plug-receiving
opening extending into the front end of the insulating
housing, and a plurality of electrical conductors in a
side-by-side, spaced-apart relationship, each of the con-
ductors comprising an mtermediate portion extending
through the conductor-receiving means, a spring
contact portion extending from one end of the interme-
diate portion into the plug-receiving opening, and an
end portion extending from the other end of the inter-
mediate portion. The invention further comprises at
least one ground conductor positioned in the housing
adjacent the plurality of conductors. The ground con-
ductor includes a ground spring contact portion extend-
ing into the opening and formed similarly to the spring
contact portion of each of the other conductors. The
ground conductor further includes grounding means

extending outside the insulating housing and having a -

surface area substantially greater than that of the
ground spring contact portion for coupling the ground
conductor to a source of ground potential.

In accordance with other aspects of the present in-
vention, the ground spring contact portion is substan-

tially identical to the spring contact portion and is posi-
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tioned in the housing in lateral alignment with each of

the spring contact portions of the other conductors.
The conductors preferably comprise stamped and
formed flat contact having a first width. The ground
conductor also preferably comprises a substantially flat,
stamped and formed ground contact whose ground

spring contact portion has a second width that is sub-

stantially identical to the first width. The grounding
means of the ground conductor has a third width that is

substantially greater than the second width. In a pre-
ferred embodiment, the third width is at least about
twice as great as the second width. More particularly,
the third width is about four to five times as great as the
second width.

In accordance with another aspect of the present

invention, the grounding means comprises a ground
strap extending integrally from and substantially wider
than the ground spring contact portion. The ground
strap preferably includes terminal means formed at the
free end thereof for connecting same to the source of
ground potential. The terminal means may comprise
either a ring terminal, a spade lug, or a solder post. In
one embodiment, the ground strap includes an arm
coupled to the ground spring contact portion and ex-
tending out of the housing, and a leg extending prefera-
bly at a right angle to the arm. Cutout means may be
provided along the edges of the ground strap for facili-
-tating bending thereof, and the ground strap may in-
“clude a substantially rectangular portion having an
.opening formed therein for securing the grounding
.means in position within the housing. _
- The electrical jack of the present invention is particu-
larly designed to receive an electrical plug of the type
which terminates a multi-conductor cable having at
least one shielded conductor therein. The electrical jack
.may be designed to mate the electrical plug directly
with a printed circuit board. Alternately, the jack may
“-terminate 1n. insulated spade lugs, or may comprise a
.-back-to-back female coupler. In yet another alternate
_~embodiment, the electrical jack preferably comprises a
~telephone-type modular jack for receiving a telephone-
type modular plug. |

" BRIEF DESCRIPTION OF THE DRAWINGS

Various objects, features and attendant advantages of
the present invention will be more fully appreciated as
the same becomes better understood from the following
- detailed description of the present invention when con-
sidered in connection with the accompanying drawings,
in which:

FIG. 1 1s a longitudinal, side secttonal view illustrat-
ing a modular jack and mating modular plug with
which the present invention may be utilized;

FIG. 2 is a cut-away sectional view similar to FIG. 1
but showing the modular plug inserted into the modular
- jack;

FI1G. 3 1s a top view showing a preferred embodiment
of the present invention incorporated into the modular
jack of FI1G. 1;

FIG. 4 is a perspective view illustrating the embodi-
ment of FIG. 3 in use;

F1G. § 1s a view similar to FIG. 4 but showing an

alternate manner of use of the preferred embodiment of

the present invention;

FI1G. 6 is a view similar to FIGS. 4 and 5 but showing
yet another alternate embodiment of the present inven-
tion 1n use;
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4 _
FIG. 7 illustrates a view similar to FIG. 6 but show-
ing an alternate embodiment of the present invention;
FIG. 8 illustrates yet another alternate embodiment
of the present invention; and
FIGS. 9 and 10 illustrate further alternate embodi-
ments of the present invention. |

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the drawings, wherein like refer-
ence numerals represent identical or corresponding
parts throughout the several views, and more particu-
larly to FIGS. 1 and 2 thereof, a typical electrical con-
nector receptacle is indicated generally by reference
numeral 10. Electrical connector 10 in the illustrated
embodiment comprises a telephone-type modular jack
as described in greater detail in prior U.S. application
Ser. No. 527,852, filed Aug. 30, 1983, which 1s expressly
incorporated herein by reference. Other modular jacks
are set forth, for example, in U.S. Pat. Nos. 3,850,497
and 4,210,376, expressly incorporated herein by refer-
ence. The latter patent, as well as the 852 application,
are particularly designed for directly coupling a modu-
lar plug to a printed circuit board (PCB), and whose
conductors incorporate differential spacing to accom-
modate FCC requirements at the spring contact end
(0.040 inch centerline spacing) and CAD-PCB spacing
(0.050 inch) at the other end.

Although the present invention will be described and
illustrated in conjunction with a telephone-type modu-
lar jack, it should be understood that the concepts
thereof may be applied to other types of electrical con-
nector receptacles. | |

Electrical jack 10 includes a one-piece dielectric
housing 12 which generally comprises a front portion
14, a rear portion 16, a side wall 17 and a lower outer
wall 18. In the illustrated PCB-mountable jack 10, a pair
of mounting posts 20 extend from lower outer wall 18
for mounting the housing 12 to a PCB 22 through aper-
tures 24 formed therein.

Located in the front portion 14 of housing 12 is a
plug-receiving opening or cavity 26 which is sized to
receive a mating, telephone-type modular plug indi-
cated generally by reference numeral 30. Modular plug
30 1s described in greater detail in, for example, U.S.
Pat. Nos. 3,860,316; 3,954,320; and 3,998,514, all of
which are incorporated herein by reference. '

In general, modular plug 30 comprises a dielectric
housing 32 having a free end 34 for insertion into the
plug-receiving opening 26 of jack 10. Plug 30 includes a
cable input end 36 having a cavity extending inside
housing 32 for receiving a multi-conductor cord or
cable 38. Cable 38 may comprise more particularly a
cable assembly having at least one shielded conductor
as described in U.S. Pat. No. 4,424,403, which is also -
expressly incorporated herein by reference.

Plug 30 may be further characterized by a resilient
locking tab 40 connected by a flexible plastic hinge 42 to
the free end 34 and extending rearwardly therefrom.

Housing 32 also includes a terminal-receiving side 44

having partition walls 46 that define side-by-side slots:
within each of which is positioned a substantially flat,
conductive contact terminal indicated generally by
reference numeral 48. Contact terminal 48 is, in turn,
characterized by insulation-piercing tangs S0 for mak-
ing electrical contact with insulated or uninsulated wire
52 of cable 38. As stated above, wire 52 may comprise
a shielded or ground conductor (as described in the ’403
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patent noted above). Contact terminal 48 further in-
cludes an upper surface 54 that engages the spring

contact portion of the conductors of modular jack 10 in

a manner to be described in greater detail hereinafter.
Finally, plug 30 is characterized by the provision of a
strain relief bar 56 for cable 38.

Referring back to modular jack 10, it includes a plu-
rality of side-by-side slots 58 which extend through the
upper portion of housing 12 and which open into the
plug-recetving opening 26. A locking tab 60 is formed
on the bottom inner wall of opening 26 for releasably
receiving locking tab 40 of plug 30.

The rear portion 16 of jack 10 includes upper and
lower rear partitions 62 and 64, respectively, which
extend laterally from side wall to side wall of the hous-
ing. Partitions 62 and 64 internally define the rear extent
of plug-receiving opening 26 and externally include
means for receiving a plurality of side-by-side conduc-
tors 70 therein. Conductors 70 preferably comprise
stamped and formed contacts of a predetermined width
(e.g., 0.0175 inch) substantially throughout their length.

Conductors 70 each generally comprise a spring
contact portion 72, an intermediate retention portion 74,
a differential spacing (diverging) portion 76, and a sol-
der post portion 78 that extends through alternating,
staggered (triangular) openings 28 formed in printed

circuit board 22.
The spring contact portions 72 extend into plug-

o receiving opening 26 and include a lower portion

thereof which comes into physical and electrical
contact with the upper surface 54 of contact terminal 48
upon insertion of plug 30 into jack 10, as illustrated in
FI1G. 2. A separate cap piece 66 is preferably used to
help retain conductors 70 in housing 12. Cap 66 includes
cap retaining arms 68 extending downwardly from the
under surface thereof which go through apertures
formed in the top of the housing 12.

As 1llustrated in FIGS. 1-3, the lower rear partition

- 64is provided with alternating deep and shallow slots
... 84 and 86, respectively, to provide two substantially

- _parallel rows of solder posts 78 in the desired alternat-
ing, staggered pattern for insertion through the PCB
holes 28. The deep and shallow slot configuration is
substantially duplicated in the rear portion of lower
wall 18. Also, as seen best in FIG. 3, the top of housing
12 1s provided with front and rear spacers 88 and 89 for
defining and facilitating separation of the intermediate
portions 74 of conductors 70. Conductors 70 are also
preferably provided with a laterally extending tab por-
tion 73 that fits between spacers 88 and 89 as a position-
ing and retention means. |

As illustrated in FIG. 2, when modular plug 30 is
inserted into modular jack 10, the spring contact por-
tion 72 is flexed upwardly together with the intermedi-
ate portion 74 at a fulcrum established by protrusion 82
of cap 66. When plug 30 is fully inserted, the lower
surface of spring contact portion 72 makes good contact
with the upper surface 54 of contact terminal 48 of the
plug. .
- Referring now to FIG. 3, there is illustrated a pre-
- ferred embodiment of the present invention in use with
the modular jack 10. In the preferred embodiment, one
of the “normal” conductors 70 in jack 10 is replaced by

a ground strap conductor indicated generally by refer-
ence numeral 90. As shown in FIG. 3, the conductor

normally in the outermost or right-most position of jack
10 has been replaced by ground strap conductor 90.

10

6

Ground strap conductor 90 includes a spring contact
portion 92 which is sized and formed substantially iden-
tically to spring contact portions 72 of conductors 70 so
that it is virtually indistinguishable therefrom. Ground
strap conductor 90 includes an intermediate portion 94
which is substantially identical to intermediate portions
74 of conductors 70. Thus, ground spring contact por-
tion 92 and intermediate portions 94 function substan-
tially the same as spring contact portions 72 and inter-
mediate portions 74 of the remaining conductors 70

- when plug 30 is inserted into plug-receiving opening 26.
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However, the ground strap conductor 90 does not
extend from the intermediate portion 94 downwardly
over the rear partition 62 as do adjacent differentially
spaced portions 76a and 765 of conductors 70q and 705,
respectively. Instead, the rearward extent of ground
strap conductor 90 is limited to a terminating stub 96
designed to extend between the rear spacers 89. Formed
laterally from locating portion 95 is an increased width
rectangular shoulder portion 98 having a cutout in the
center thereof for accommodating the retaining arm 68

~of cap 66. Shoulder portion 98 also facilitates and se-

cures positioning of the ground strap conductor 90.
Extending integrally from shoulder portion 98 be-
yond outer side wall 17 of jack 10 is a ground strap
indicated generally by reference numeral 100 which
may take any of a number of different forms. In the first
preferred embodiment illustrated in FIG. 3, ground
strap 100 includes an arm 102 that extends somewhat
perpendicularly from outer wall 17 and a longitudinally
extending leg 104 which is formed at right angles to arm
102. Reference numeral 108 indicates an ankle transition
to the terminal or foot portion 106 which may comprise

either the ring terminal (as illustrated) or a spade lug, or

a solder post.
In accordance with the present invention, the width

of ground strap 100 is substantially greater than the
width of the spring contact portion 92 thereof;, the latter -
being of substantially the same width as that of spring
contact portions 72 of the remaining conductors. More

- particularly, the width of the ground strap 100 is prefer-

- ably at least around twice as large as that of the spring
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contact portion 92, and in a preferred embodiment is
approximately four to five times as large. For example,

‘the width W of ground strap 100 may be 0.080 inch,

which is 44 times as wide as conductors 70 (0.0175
inch). In this way, there is provided a wide, large trans-
fer surface for high frequency EMI signals to be con-
ducted to ground, which prevents reflections and con-
sequent re-radiating of such signals, Further, such a
width provides sufficient capacity in the ground path to
reduce the dielectric potential so it does not exceed the
insulation strength of the insulated conductor to, in

~turn, prevent arcing of any electrostatic voltage spike

into adjacent signal conductors.

Provided on the edges of ground strap 100 at various -
positions thereon are sets of cutouts, such as cutouts
101, 103, 105 and 107. These cutout sets are strategically -
located to provide maximum flexibility for terminating
the ground strap 100, as will be seen below. |

FIG. 4 illustrates the ground strap conductor 90 with
ground strap 100 in use mounted on one side of jack 10.
Terminal ring portion 106 is shown adjacent a metal or
metal-coated front wall 110 of the cabinet in which jack
10 1s mounted. Metal wall 110, it is noted, is oriented
perpendicularly to the plane of side wall 17 as well as to

that of the PCB 22. A screw terminal or solder may be =
- utilized to secure ring 106 to wall 110. In this embodi-
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“ment, cutouts 101, 105 and 107 are utilized to advan-
tage, as may be readily appreciated from the drawing.

FIG. 5 shows the same embodiment as FIG. 4 but the
ground strap 100 of conductor 90 is bent in such a man-
ner to secure ring terminal 106 to a portion of the front
wall 110 located on top of jack housing 12. This is
achieved by bending arm 102 in the opposite direction
from that shown in FIG. 4, and bending leg 104 and
ankle 108 in the manner illustrated.

FIG. 6 illustrates yet another alternate mountmg
arrangement wherein arm 102 in use extends perpendic-
ularly from side wall 17, and ring terminal 106 is to be

mounted onto PCB 22 for termination to a ground point
located, for example, on the other side of PCB 22

through aperture 112.

FIG. 7 illustrates an alternate embodiment of the
invention wherein ground strap 100’ includes, instead of
a ring terminal, a solder post 106’ at the free end thereof.
In this manner, solder post 106’ may be inserted through

10

15

aperture 112 in the PCB 22 for subsequent soldering to 20

a source of ground potential on the opposite side.

FIG. 8 illustrates a different embodiment wherein the
ground strap 120 comprises a single elongated strip 122
that terminates in a tapered solder tip or post 124. An
aperture 126 is positioned in PCB 22 immediately adja-
cent side wall 17, and post 124 is inserted through aper-
ture 126 at the same time that the remaining solder posts
.18 of conductors 70 are inserted through apertures 28
_(FIG. 1). Strip 122 lies immediately adjacent wall 17,
.and post 124 may be wave-soldered in the same opera-
~:tion and at the same time as solder posts 78.

~ FIGS. 9 and 10 illustrate still other embodiments
wherein the ground strap portion previously illustrated
1s replaced by a metallic connector cover indicated
generally by reference numeral 130 in FIG. 9. These
-embodiments may be useful in situations where electri-
~cal components on the printed circuit board may be
-Er.-:Operatmg at very high frequenmes Since the plastic
-body 12 of the connector jack 10 is transparent to EMI,
._‘_;..,the metal connector cover 130 provides an effective
-enclosure to shield radiation from these components. In
FIGS. 9 and 10, the primed numerals correspond to like
unprimed numerals of the components previously de-
scribed. | |

In FIG. 9, enclosure 130 comprises a side panel 132,
a front panel 134 and an opposite side panel 136 inte-
grally connected and extending from the ground strap
conductor 90°. A tab 138 is integrally formed from the
side panel 132 for securing to the metal wall of the
cabinet to a source of ground potential. Further, the
front panel 134 includes a cutout 140 corresponding to
the necessary shape to receive the modular plug 30
therethrough. Although not illustrated, a fourth panel
could be provided to cover the back of the connector
housing, if desired.

FI1G. 10 illustrates an embodiment which includes
side panels 142 and 146 and a rear panel 144. A ring tab
148 is provided for making the ground connection.
These embodiments address the problem of components
on the PCB undesirably radiating through the connec-
tor housing and out through the panel enclosure.

By virtue of the present invention, there is provided a
solution to high frequency EMI, and high voltage ESV
spikes finding a suitable ground path in shielded modu-
lar cordsets and jacks. The present invention does not
require housing modifications to the plug or jack in
order to properly terminate and ground a shielded ca-
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ble. In this manner, tooling costs are substantially re-
duced.

Numerous modifications and variations of the present
invention are possible in light of the above teachings. It
is therefore to be understood that, within the scope of
the appended claims, the invention may be practiced
otherwise than as specifically described herein.

I claim as my invention:

1. An electrical jack, which comprises:

an insulating housing having a front end, a rear end

and conductor-recelvmg means;
a plug-receiving opening extending into said front -

end of said insulating housing; | |

a plurality of electrical conductors in side-by-side
spaced-apart relationship, each of said conductors
comprising an intermediate portion extending
through said conductor-receiving means, a spring
contact portion extending from one end of said
intermediate portion into said plug-receiving open-
ing, and an end portion extending from the other
end of said intermediate portion; and

at least one ground conductor positioned in said hous-

ing adjacent said plurality of conductors and in-
cluding a ground spring contact portion extending
into said opening and formed similarly to said
spring contact portion of each of said conductors,
said ground conductor including grounding means
extending outside said insulating housing and hav-
ing a surface area substantially greater than that of
said ground spring contact portion for coupling
said ground conductor to a source of ground po-
tential; and

said grounding means comprises a ground strap ex-

tending integrally from and substantially wider
than said ground spring contact portion, and hav-
ing a free end; and

said ground strap includes terminal means formed at

said free end for connecting the same to the source
of ground potential; and

said ground strap includes an arm coupled to said

ground spring contact portion and extending out of
said housing, and a leg extending angularly from
said arm.

2. The jack as set forth in claim 1, wherein said
ground spring contact portion is substantially identical
to said spring contact portion and is positioned in said
housing in lateral alignment with each of said spnng
contact portions of said conductors.

3. The jack as set forth in claim 1, wherein said con-
ductors comprise stamped and formed flat contacts
having a first width, and wherein said ground conduc-
tor comprises a substantially flat, stamped and formed
ground contact. -

4. The jack as set forth in claim 3, wherein said
ground spring contact portion of said ground conductor
has a second width substantially identical to said first
width, and wherein said grounding means has a third
width substantially greater than said second width.

5. The jack as set forth in claim 4, wherein said third
width i1s at least about twice as great as said second
width.

6. The jack as set forth in claim 4, wherein said third
width is about four to five times as great as said second
width.

7. The jack as set forth in claim 1, wherein said termi-
nal means comprises a ring terminal. -

8. The jack as set forth in claim 1, wherein said termi-
nal means comprises a solder post.
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9. The jack as set forth in claim 1, wherein said leg is
formed at about a right angle to said arm.

10. The jack as set forth in claim 1, wherein said
ground strap further comprises means formed therein
for facilitating bending thereof.

11. The jack as set forth in claim 10, wherein said
bending facilitating means comprises cutouts formed

along the edges of said ground strap.

'12. The jack as set forth in claim 1, wherein said
ground strap includes means located in said housing for
securing said grounding means in position.

13. The jack as set forth in claim 12, wherein said
securing means comprises a substantially rectangular
portion having an opening formed therein adapted to be
secured by said housing.

14. A telephone-type modular jack for receiving a
telephone-type modular plug, which comprises:

a housing having a front portion, a rear portion and a
plurality of side-by-side conductor—recewmg guide
means formed therein;

an opening formed in said front portion of said hous-
ing for receiving the telephone-type modular plug,
the plug having a multi-conductor cable terminated
by a plurality of side-by-side, substantially planar,
insulation-piercing, contact terminals positioned in
the forward portion thereof, the cable including at
least one shielded conductor therein;

a plurality of electrical conductors arranged in a
side-by-side, spaced-apart fashion in said housing,
each of said conductors including an end portion,
an intermediate portion extending from said end

- portion through said conductor-receiving guide

means, and a spring contact portion extending from
said intermediate portion into said opening;

at least one ground conductor positioned in said hous-
ing adjacent said plurality of conductors and in-
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‘cluding a ground spring contact portion extending

into said opening and formed similarly to said

spring contact portion of each of said conductors,

said ground conductor including grounding means
extending outside said housing and having a sur-

face area substantially greater than that of said

ground spring contact portion for coupling said

ground conductor to a source of ground potentlal |

and |

said grounding means comprises a ground strap ex-
tending integrally from and substantially wider
than said ground spring cantact portion, and hav-
ing a free end; and
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said ground strap includes terminal means formed at
said free end for connecting the same to the source
of ground potential; and
said ground strap includes an arm coupled to said
ground spring contact portion and extending out of
sald housing, and a leg extending angularly from
said arm; and
said contact terminals of said telephone-type modular
plug engaging said spring contact portions of said
conductors and said ground spring contact of said
ground conductor after insertion of said telephone-
type modular plug into said opening of said tele-
phone-type modular jack. |
15. The jack as set forth in claim 14, wherein said
ground spring contact portion is substantially identical
to said spring contact portion and is positioned in said
housing in lateral alignment with each of said spring
contact portions of said conductors.
16. The jack as set forth in claim 14, wherein said

conductors comprise stamped and formed flat contacts
having a first width, and wherein said ground conduc-
tor comprises a substantially flat, stamped and formed
ground contact.

17. The jack as set forth in claim 16, wherein said
ground spring contact portion of said ground conductor
has a second width substantially identical to said first
width, and wherein said grounding means has a third
width substantially greater than said second width.

18. The jack as set forth in claim 17, wherein said
third width is at least about twice as great as said second

‘width.

19. The jack as set forth in claim 17 wherein said third
width is about four to five times as great as said second
width.

20. The jack as set forth in claim 14, wherein said

terminal means comprises a ring terminal.

21. The jack as set forth in claim 14, wherein said
terminal means comprises a solder post.

22. The jack as set forth in claim 14, wherein said leg
1s formed at about a right angle to said arm.

23. The jack as set forth in claim 14, wherein said
ground strap further comprises means formed therein
for facilitating bending thereof.

24. The jack as set forth in claim 23, wherein sald
bending facilitating means comprises cutouts formed
along the edges of said ground strap.

25. The jack as set forth in claim 14, wherein said
ground strap mcludes means located in said housing for
securing said grounding means in position.

26. The jack as set forth in claim 25, wherein said
securing means comprises a substantially rectangular
portion having an opening formed therein adapted to be

secured by said housing.
L * L * %
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